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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to adhesive bandages for application to skin wounds, irritations, abrasions,

bruises and the like. More specifically, this invention relates to adhesive bandages that include a layer selectively

placed to provide a desired benefit such as water impermeability or improved cushioning and protection of the wound
to which the bandage is applied in the use thereof.

Description of the Prior Art

[0002] For many years, adhesive bandages have been sold for the purpose of assisting in the treatment and/or

protection of cuts, bruises, abrasions and similar injuries to the skin. These bandages cover and protect the wound
while it heals. Such bandages comprise a backing material, one major surface of which is coated with an adhesive. A
wound-contacting pad, which in use overlays the wound, is secured to the adhesive coated surface of the backing

(usually, but not always, in the generally central region thereof) by a portion of the adhesive composition. The remaining

portions of the adhesive composition serve, during use, to adhere the bandage to the skin surrounding the wound site.

In some instances, disposable adhesive bandages are used to deliver active materials, e.g., antibiotics, anesthetics,

soothing agents and the like, to the site of the injury.

[0003] Backing materials made from polymers such as polyethylene and polyvinylchloride are known in the art. Such
backing materials have the desirable property of being liquid water impermeable. On the other hand, these backing

materials are also impermeable to gases such as oxygen and water vapor. If water vapor can not evaporate from the

skin under a backing material, the skin tends to macerate and become uncomfortable. Therefore, backing materials

which are both liquid water impermeable and water vapor impermeable are typically perforated to allow water vapor

to evaporate from the skin, i.e., to allow the skin to "breathe". Such perforated backing materials may, however, permit

environmental elements such as water or dirt to reach a wound. This, in turn, may delay the healing process.

[0004] The development of wound bandage technology has been aided by recent advances in biocompatible syn-

thetic materials, including thin films and adhesives that are impermeable to liquids, such as water, and permeable to

gases, such as oxygen and water vapor. It has been shown that providing a sterile wound covering that is permeable

to water vapor and impermeable to liquid water is an aid to healing of the wound. Various polyurethane films are

available for use as backing materials in bandages which films are impermeable to water and similar liquids but are

permeable to water vapor and other gases such as oxygen. Polyurethane films having a thickness of less than about

2 mils allow for free diffusion of oxygen, water vapor and other gases through their molecular matrices while at the

same time providing impermeability to liquids such as water.

[0005] Currently there are products on the market that comprise semi-permeable backing materials that are water

vapor permeable but impermeable to liquid water and dirt. Examples of such prior art products include BAND-AID®
Brand Water Block Plus* bandages, and NEXCARE® waterproof bandages. These bandages are known in the art and
sold as water impermeable bandages.

[0006] The aforementioned backing materials are known in the art as "semi-permeable" backing materials for the

reason that they are permeable to water vapor and oxygen (thus allowing the skin and wounded area covered by the

bandage to "breathe") and impermeable to liquid water (thus substantially reducing the risk of contaminating the wound
or delaying the healing process as a result of the incursion of water and the like liquids through the thickness of the

backing material). The above-described semi-permeable backing materials are generally expensive. In addition, the

desired moisture vapor transmission rates are generally achieved by reducing the thickness of the backing material.

This reduction in thickness, however, is known to make the bandage more difficult to handle, especially when applying

it to a wound or other injury.

[0007] Those skilled in the art will recognize that the entirety of the backing material used in the above-mentioned

prior art bandages is semi-permeable. Thus, for example, in a typical bandage having a width of one (1) inch and a

length of three (3) inches, the entire three square inch strip of backing material used to form the bandage is semi-

permeable.

[0008] United States Patent Number 5,633,070 discloses a backing material which is useful in the manufacture of

adhesive bandages. This backing material is formed by laminating a semi-permeable film, i.e., a film having water

vapor permeability and liquid water impermeability, to a flexible nonwoven fabric also having water vapor permeability

and liquid water impermeability. Bandages using the backing material disclosed by the '070 patent allow skin respiration

and prevent permeation of water through the thickness of the bandage to the wound site. The water vapor permeable/
liquid water impermeable film and the water vapor permeable/liquid water impermeable fabric are coextensive in length
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and width. These backing materials are expensive and their manufacture involves a laminating step.

[0009] There is a need for a semi-permeable bandage that protects the wound from liquid water, allows the passage
of gases, e.g.

:
oxygen and water vapor, to and from the wound, is less expensive to manufacture, easier to apply,

flexible, and comfortable to wear. There is also a need for an adhesive bandage with improved wound and bruise

cushioning properties.

[001 0] The importance of a wound-contacting pad in an adhesive bandage is well established. The wound-contacting

pad absorbs blood and other body exudate from the wound site. It also provides coverage of the wound and helps

protect it from dirt, microorganisms, and re-injury. The wound-contacting pad often includes medicaments, such as
disinfectants, antimicrobial agents, antibiotics and the like, An example of a wound-contacting pad which can deliver

medicaments or other desirable active ingredients to a wound site is disclosed in U.S. Patent No. 5,81 4,031 , the entire

disclosure of which is hereby incorporated by reference.

[001 1] As used herein, the term "selective placement of a layer of material" means that a layer of material is secured
to a backing material and said layer of material is not coextensive, in at least one direction (usually the length direction),

with the backing material.

[0012] As used herein, a "semi-permeable material" is a material which is permeable to water vapor and other gases,
such as oxygen, and is impermeable to water and other liquids.

[0013] As used herein, a "breathable material" is a material which permits the passage therethrough of water vapor
and other gases such as oxygen. It will be understood that certain materials, such as woven fabrics, nonwoven fabrics

and fibrous layers (for example, the fibrous layers of the kind used in wound-contacting pads) are inherently breathable.

It will be further understood that materials which are inherently non-breathable may be treated to make them breathable.

Polyolefin, polyvinylchloride, ethylene -vinyl acetate and the like polymeric films may be treated: e.g., by perforating,

to make them breathable.

SUMMARY OF THE INVENTION

[0014] Adhesive bandages in accordance with the teachings of the present invention comprise a backing material,

an adhesive, a selectively placed layer of material and a wound-contacting pad.

[0015] In accordance with a first embodiment of the present invention, an adhesive bandage comprises a backing
material, an adhesive, a selectively placed layer comprising a semi-permeable film, and a wound-contacting pad. As
used herein, the term "semi-permeable film

8
also includes semi-permeable foams. The adhesive, preferably a skin-

compatible, medically acceptable pressure-sensitive adhesive, is applied to and carried by one major surface of the

backing material. The semi-permeable film is secured to the backing material by a portion of the adhesive and the

wound-contacting pad is secured to the semi-permeable film. As is known, the remaining portions of adhesive serve
to affix the bandage to the skin during use. The semi-permeable film has at least one dimension, e.g., its length, which
is less than the corresponding dimension, i.e.. the length, of the backing material. In use, this bandage protects wounds
from contamination because it is substantially impermeable to liquid water, microorganisms, and particles of dirt. The
bandage also provides a good healing environment for wounds.

[0016] In a first aspect of the first embodiment of an adhesive bandage according to the present invention, the length

of the selectively placed semi-permeable film is less than the length of the backing material, while the width of the

seml-permeable film is substantially the same as the width of the backing material.

[0017] In a second aspect of the first embodiment of an adhesive bandage according to the present invention, the

length of the selectively placed semi-permeable film is less than the length of the backing material and the width of the

semi-permeable film is less than the width of the backing material.

[0018] In a third aspect of the first embodiment of an adhesive bandage according to the present invention, the length

and width of the selectively placed semi-permeable film are less than the length and width of the backing material and
the wound-contacting pad has a least one dimension, e.g., its length, which is less than the corresponding dimension,

i.e., the length, of the seml-permeable film.

[0019] In a fourth aspect of the first embodiment of an adhesive bandage according to the present invention, the

length and width of the selectively placed semi-permeable film are less than the length and width of the backing layer

and the length and width of the wound-contacting pad are less than the length and width of the semi-permeable film.

[0020] In accordance with a second embodiment of the present invention, an adhesive bandage comprises a backing
material, an adhesive, a selectively placed layer of wound-cushioning material, and a wound-contacting pad. The
adhesive, which as mentioned earlier is preferably a skin-compatible, medically acceptable pressure-sensitive adhe-
sive, is applied to and carried by one major surface of the backing material. The selectively placed layer of wound-
cushioning material may comprise, for example, a polymeric foam, a woven fabric, a nonwoven fabric, or a polymeric
film which has been treated, as by embossing, to have a thickness sufficient to provide wound-cushioning properties.

The cushioning material may include a bi-layer polymeric film which defines a pocket or, preferably, a plurality of small

pockets, in which air is trapped. The selectively placed layer of wound-cushioning material is secured to the backing
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material by a portion of the adhesive and the wound-contacting pad is secured to the cushioning material. The wound-

cushioning material has at least one dimension, e.g., its length, which is less than the corresponding dimension, i.e.,

the length, of the backing material. Depending on the desired properties of the bandage, the wound-cushioning material

may be semi-permeable but this is not rquired. In use, this bandage provides cushioning over and beyond the cush-

ioning attributable to the presence of the usual wound-contacting pad. If the wound-cushioning layer is semi-permeable,

then the possibility of environmental elements such as water and dirt reaching the wound site will be substantially

reduced. Bandages in accordance with this second embodiment of the present invention also provide a good healing

environment for wounds.

DETAILED DESCRIPTION OF THE DRAWINGS

[0021J The invention will be more clearly understood by reference to the accompanying drawings on which:

FIG. 1 is an exploded perspective, with some portions upturned and other portions cut away, of one embodiment
of an adhesive bandage in accordance with the present invention;

FIG. 2 is a perspective view of the bandage of FIG. 1

;

FIG. 3 is a longitudinal cross-section taken along line 3-3 of FIG. 2;

FIG. 4 is an exploded perspective, with some portions upturned and other portions cut away, of a second embod-
iment of an adhesive bandage in accordance with the present invention;

FIG. 5 is a perspective view of the bandage of FIG. 4;

FIG. 6 is a longitudinal cross-section taken along line 6-6 of FIG. 5;

FIG. 7 is a perspective view, with certain portions upturned and certain portions cut away, of a third embodiment
of an adhesive bandage according to the present invention;

FIG. 8 is a perspective view of an adhesive bandage wherein the selectively placed layer comprises a wound-
cushioning material; and

FIG. 9 is a longitudinal cross-section taken along line 9-9 of FIG. 8.

DETAILED DESCRIPTOR OF PREFERRED EMBODIMENTS

[0022] Backing materials useful in the practice of the present invention include, but are not limited to, polymeric films,

including polyolefin films such as polyethylene and polypropylene films; polyvinylchloride films; and ethylene-vinyl ac-

etate films. Other useful backing materials include nonwoven fabrics, woven fabrics, and laminates of polymeric films

with woven fabrics or nonwoven fabrics. A woven backing material particularly useful for practice of the invention has
polyester yarns such as polyethylene terephthalate or polybutylene terephthalate yarns in the warp direction and polya-

mide yams, such as nylon 6 or nylon 6,6 yarns, in the fill direction. Alternatively, the woven backing material may have
polyethylene terephthalate yams in the warp direction and polybutylene terephthalate yarns in the fill direction. Such
woven backings are known and are commercially available. If breathability is desired in a backing material, and said

backing material is not inherently breathable, then the desired breathability may be obtained by perforating the backing

material as is known in the art, Backing materials for use in the practice of the present invention are preferably breath-

able; however non-breathable backing materials may be used, if desired.

[0023] Apertured films are useful as backing materials in the practice of the invention. Such apertured films are

breathable films. Particularly useful apertured films include Vispore® Brand apertured film supplied by Tredegar under
the designations Tredegar X-6799, Tredegar X-6845, Tredegar X-6923, Tredegar X-6944, and Tredegar X-6844. Ap-

ertured films may be made from any polymeric material including, but not limited to polyethylene, metallocene catalyzed

polyethylene, polypropylene, polyolefin copolymers, and ethylene vinyl acetate copolymers.

[0024] In order to be more cost effective than current commercially available adhesive bandages whose entire back-

ing material comprises a semi-permeable film, the adhesive bandages of the present invention comprise a selectively

placed layer which is smaller in at least one direction, typically the longitudinal direction, than the backing material to

which it is secured. In other words, at least some portion of the backing material has no selectively placed layer secured
thereto. In certain embodiments, both the length and width of the selectively placed layer are less than the length and
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width, respectively, of the backing material. It will be understood that the amount of backing material covered by the

selectively placed layer may vary. Generally, the selectively placed layer covers a maximum of about 86% of the backing

material, Preferably, the selectively placed layer covers a maximum of about 70% of the backing material. More pref-

erably, the selectively placed layer covers a maximum of about 53% of the backing material. Even more preferably,

5 the selectively placed layer covers a maximum of about 46% of the backing material.

[0025] In one embodiment of the present invention, the selectively placed layer is a semi-permeable film. This se-

lectively placed semi-permeable film prevents liquid water from reaching the wound, yet allows water to evaporate

from the wound. Examples of suitable semi-permeable layers include, but are not limited to, semi-permeable poly-

urethane films, semi-permeable polyurethane foams, semi-permeable polyolefin films, semi-permeable polyethera-

10 mlde films available under the PEBAX trademark and semi-permeable copotyester films available under the HYTREL
trademark. Semi-permeable polyurethane films are preferred.

[0026] As is known in the art, the wound-contacting pad of an adhesive bandage protects the wound from contam-

ination by dirt. The absorbent pad may be made from various materials including rayon fibers; natural fibers, such as,

but not limited to, cotton and wood pulp fibers, and synthetic fibers, such as, but not limited to, polyester polyamide,

15 and polyolefin fibers. Synthetic fibers comprising two or more polymers may be used. Blends of fibers may be used.

The fibers may be bicomponent fibers. For example, the fibers may have a core of one polymer, and a sheath of a

different polymer. The denier of the fibers comprising the wound-contacting pad is not limited, but typically ranges from

about 3 to 10 denier.

[0027] The basis weight of the wound-contacting pad is not limited, but typically ranges from 0.003 g/cm2 to 0.015

20 g/cm2 . The size of the wound-contacting pad may vary depending on the size of the bandage and/or the size of the

wound to be protected or treated.

[0028] Typically, an adhesive is used to adhere the selectively placed layer to the backing material, to adhere the

wound-contacting pad to the selectively placed layer, and to adhere the backing material to the skin of the consumer.

The adhesives may be aqueous or solvent-based adhesives or they may be hot melt adhesives, as desired. Examples
25 of suitable adhesives include, but are not limited to, those based on styrenic block copolymers and tackifying resins

such as HL-1491 available from HB-Fulier Co. (St. Paul MN), H-2543 available from ATO-Findley (Wawatausa, Wl),

and Resyn 34-5534 available from National Starch & Chemical Company (Bridgewater, NJ). Ethylene copolymers,

including ethylene vinyl acetate copolymers, are also useful as adhesives.

[0029] Suitable adhesives also include acrylic based, dextrin based, and urethane based adhesives as well as natural

30 and synthetic elastomers. The adhesives may also include amorphous polyolefins including amorphous polypropylene,

such as HL-1308 available from HB Fuller or Rextac RT2373 available from Huntsman (Odesssa, TX). The adhesive

may be based on Kraton® Brand synthetic elastomers, or natural rubber. These adhesives may also include tackifiers,

anti-oxidants, processing oils, and the like as is known in the art.

[0030] The adhesive can be applied in any desired manner, e.g., by spraying, screen printing or slot die coating. The
35 amount of adhesive typically applied is well known in the art, however generally, the adhesive coating weight may vary

from about 20 grams per square meter fgsm") to about 100 gsm.

[0031] In a second embodiment of an adhesive bandage according to the present invention, the selectively placed

layer is a layer of wound-cushioning material which, when the bandage is used, provides improved cushioning for a

wound or bruise. The selectively placed wound-cushioning material may be, for example, a polymeric foam such as a
40 polyethylene foam, a polyurethane foam, or the like. The wound-cushioning layer may, if desired, be a woven or non-

woven fabric or a polymeric film having cushioning properties.

[0032] The present invention also provides a method for making an adhesive bandage. The method includes: pro-

viding a backing material; applying an adhesive to one major surface of the backing material: securing a selectively

placed layer of material on the adhesive coated backing material; and securing a wound-contacting pad to the selec-

ts lively placed layer. The wound-contacting pad can be secured to the selectively placed layer by the use of adhesive

or heat-sealing. Optionally, the wound-contacting layer may be covered with a layer of wound release material, e.g.,

an open-mesh plastic netting.

[0033] Bandages in accordance with the invention may be square, rectangular, round, oval, or triangular in shape.

The size of the bandage will depend on the shape of the bandage and the size of the wound meant to be covered by
50 the bandage. Generally, a square bandage may range in size from 5 cm x 5 cm to 15 cm x 15 cm, preferably from 7.5

cm x 7.5 cm to 12.5 cm x 12.5 cm. The length of a rectangular bandage may range from 5 cm to 15 cm, preferably

from 7.5 cm to 1 2.5 cm. The width of a rectangular bandage may range from 0.5 cm to 5 cm, preferably from 1 cm to 3 cm.

[0034] The thickness of the bandage of the invention will vary depending on the application, but generally may range

from 0.25 mm to 5 mm, preferably 1 mm to 3 mm, more preferably 1 mm to 2 mm.
55 [0035] Referring now to the accompanying drawings, FIGS. 1 -3 thereof illustrate one embodiment of an adhesive

bandage in accordance with the present invention . Adhesive bandage 1 5 comprises a backing material 20, a selectively

placed semi-permeable film 30, a wound-contacting pad 40 and a wound release layer 50. The wound release layer

is optional, but is typically used in adhesive bandages of the invention to prevent undesirable adherence of the bandage

5
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to the underlying wound site.

[0036] In the embodiment of FIGS. 1 -3, backing material 20 has a thickness of about 3 mils and has a first major

surface 22 and a second major surface 23. Backing material 20 comprises a commercially available woven fabric

having polyethylene terephthalate yarns in the warp direction and polybutylene terephthalate yams in the fill direction.

The warp yarns are single ply yams, each yarn having a denier of 1 50. There are 84 warp yarns per inch. The fill yarns

are two ply yarns. Each ply has a denier of 75, so that each two ply yam has a denier of 1 50. Backing material 20 was
treated by the supplier with a fluorocarbon water repellent to provide a spray rating of at least 80% as determined by

ASTM C-1105 test procedure. Backing material 20 is permeable to water vapor and gases like oxygen. The moisture

vapor transmission rate (MVTR) of this backing material is about 81 ,000 grams/square mater/24 hours. The thickness

of backing 20 may range from 0.1 mm to about 5 mm, preferably 0.5 mm to 3 mm, even more preferably 0.5mm to 2 mm.
[0037] The first major surface 22 of the backing material carries a pressure sensitive hot melt adhesive of the type

described generally in US 4,080,348, the disclosure of which is hereby incorporated by reference. The adhesive is

indicated by the stippling on first major surface 22 of backing material 20 in FIGS. 1 and 2 and by numeral 25 in 3.

This adhesive is applied by slot die coating to the aforementioned woven backing at a level of about 60 grams of

adhesive per square meter of fabric (60 gsm). Upon application, and evidently owing to the different chemical nature

of the warp and fill yams comprising the fabric, the hot melt adhesive adheres to some portions of the surface of the

backing material but not to other portions. As a result, the backing material with the adhesive thereon is breathable, i.

e., it allows for the passage of water vapor and other gases. Further information concerning this backing material can

be found in U.S. Patent Application Serial No. 09/596, 1 1 2, the disclosure of which is hereby incorporated by reference.

[0038] A commercially available semi-permeable polyurethane film 30, approximately 1 mm thick, is placed on the

adhesive coated first major surface 22 of backing material 20, thereby securing said semi-permeable film to said back-

ing. This polyurethane film, which was obtained from J.P. Stevens under the designation Type 625, had an MVTR of

about 25,000 grams/square meter/24 hours. As will be seen by reference to 2
:
semi-permeable film 30 has a width

substantially equal to the width of backing material 20. However, as can be seen in FIG. 3, the length of semi-permeable

film 30 is considerably less than the length of backing material 20 to which It is secured. Very typically, and as seen in

FIGS. 2 and 3, semi-permeable film 30 is centered end-to-end of the backing material. Those skilled in the art will

recognize, however, that this need not always be the case, and the semi-permeable film may, if desired, be offset

toward one of the ends of the backing material.

[0039] Wound-contacting pad 40, which comprises a blend of 10% by weight rayon fibers and 90% polypropylene

fibers is secured to upper surface of semi-permeable film 30. The basis weight of this wound-contacting pad 40 is 3.7

ounces/sq. yard, The securing of pad 40 to film 30 is preferably achieved by the use of an adhesive at an application

rate sufficiently small so as to maintain breathability. An adhesive application rate of about 38 grams/square meter was
used for securing wound-contacting pad 40 to film 30 in the bandage of FIGS. 1-3. Alternatively, where the wound-
contacting pad comprises so-called "heat-sensitive" fibers, the wound-contacting pad may be heat-sealed, preferably

in a discontinuous pattern, to the underlying selectively placed, semi-permeable film. Physical integrity of wound-con-

tacting pad 40 is achieved by the frictional engagement of the fibers or blend of fibers of wh ich it is constituted. Physical

integrity of the wound-contacting pad may be enhanced, if necessary or desired, by the application thereto of a binder

as is known in the art. It will be understood that if selectively placed, semi-permeable film 30 is secured to backing

material 20 by heat sealing, the portions of the backing material adjacent semi-permeable film 30 will be coated with

an adhesive in order to adhere the finished bandage to the skin of the user.

[0040] As can be seen by reference to FIGS. 2 and 3 of the drawings, the wound-contacting pad 40 of the specific

adhesive bandage 15 under discussion has a length and width which are less than the length and width of semi-

permeable film 30. This is a preferred, but not necessary, aspect of the invention.

[0041] Although not a necessary feature of the present invention, it is preferable to cover the upper surface of wound-
contacting pad 40 with a wound release means 50. As is known in the art, an apertured plastic film or netting, e.g.,

one made from polyethylene or the like, may serve as wound release means 50. Apertured plastic films suitable for

covering the wound-contacting pad are commercially available, e.g., from Applied Extrusion Technology, Middletown,

Delaware 19709 USA.

[0042] Following are the dimensions of the structural components of a typical adhesive bandage of the type shown
in FIGS. 1 -3: length of backing material 20 = 7.5 cm; width of backing material 20 = 2.5 cm; length of semi-permeable

film 30 = 2.5 cm; width of semi-permeable film 30 = 2.5 cm; length of wound-contacting pad 40 = 1.8 cm; width of

wound-contacting pad 40 = 1 .8 cm. The backing material of a bandage having the foregoing dimensions would therefore

have an area of 18.75 square centimeters and the selectively placed semi-permeable film 30 would have an area of

6.25 square centimeters. Selectively placed layer 30 would therefore cover about 33% of the area of the backing layer

20. Wound-contacting pad 40 would have an area of about 3.24 square centimeters and would therefore cover about

51 .7% of the area of the underlying selectively placed semi-permeable film 30. Wound-contacting pad 40 would cover

about 1 7.3% of the area of backing material 20.

[0043] In addition to the above-described woven fabric, the backing material 20 of the adhesive bandage of FIGS.

6
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1-3 may be a plastic film, e.g., a film of polyethylene, polypropylene or polyvinylchloride: Such films may be perforated

to provide "breathability". Backing material 20 may alternatively comprise a nonwoven fabric or an open or closed cell

foam. Semi-permeable films such as those made foam polyether amides or polyester amides may be used in place of

the above-mentioned selectively placed, semi-permeable polyurethane film 30.

5 [0044] Quite advantageously, adhesive bandage 1 5 of FIGS. 1 -3, with its woven backing material 20 and its smaller

selectively placed, semi-permeable film 30, is considerably less expensive to manufacture than a corresponding ad-

hesive bandage in which the backing material is made entirely from a semi-permeable film and has no selectively

placed layer. This is because the combined cost of the woven backing material 20 and the selectively placed semi-

permeable film 30, as illustrated in FIGS. 1-3, is considerably less than the cost of a semi-permeable film having a

10 length corresponding to the length of woven backing material 30.

[0045] Bandage 15 of FIGS. 1-3 was tested and found to have an MVTR of about 16.000 grams/square meter/24 hrs.

[0046] A second embodiment of an adhesive bandage in accordance with the present invention is shown in FIGS.

4-6 of the appended drawings. Bandage 115 comprises a backing material 120, an adhesive 125, a selectively placed

semi-permeable film 130, a wound-contacting pad 140 and a wound release layer 150. In this embodiment, backing

15 material 120, adhesive 125
:
semi-permeable film 130. wound-contacting pad 140, and optional wound release layer

150 are the same as structural elements 20, 25
:
30, 40 and 50, respectively, of adhesive bandage 15 illustrated in

FIGS. 1-3. Selectively placed semi-permeable film 130 has a length which is less than the length of backing 120 and

a width which is substantially the same as the width of backing 120. As will be seen by reference to FIGS. 5 and 6,

selectively placed layer 130 and wound-contacting pad 140 are co-extensive in length and width. If bandage 115 em-
20 ploys the same size wound-contacting pad as bandage 15

;
and assuming each of layers 30 and 130 is made of the

same semi-permeable film, then bandage 1 1 5 would be less expensive to manufacture than bandage 1 5, since bandage

115 would employ a lesser amount of selectively placed semi-permeable film 130.

[0047] A third embodiment of an adhesive bandage in accordance with the present invention is illustrated in FIG. 7

Bandage 21 5 comprises a backing material 220 having a first major surface 222 and a second, opposed major surface

25 223. A selectively placed semi-permeable film 230 is secured, for example by heat-sealing or a suitable adhesive, to

first major surface 222. First major surface 222 of the backing material is coated with a pressure sensitive adhesive

(indicated by stippling in FIG. 7) in the regions thereof adjacent the perimeter of selectively placed, semi-permeable

fiim 230. A wound-contacting pad 240 is secured, as by heat sealing or with a suitable adhesive, to the upper surface

232 of film 230. Wound-contacting pad 240 may be covered, if desired, by a porous wound release layer 250 of the

30 kind described earlier herein. As can be seen in FIG. 7, wound-contacting pad 240 lies entirely within the perimeter of

selectively placed, semi-permeable layer 230 and selectively placed layer 230 lies entirely within the perimeter of

backing material 220. Although as illustrated in FIG. 7, bandage 215 is in the form of a square
t

it will be understood

by those skilled in the art that the bandage may be provided in other geometric forms, for example, rectangular, circular

or oval. Many variations of bandage 21 5 will be apparent to those skilled in the art. For example, backing 220, selectively

35 placed layer 230 and wound-contacting pad 240 could be circular in configuration. It is also possible, of course, to

provide bandage 215 with a backing 220 which has a square configuration and provide selectively placed layer 230

and wound-contacting pad 240 in circular configurations of diminishing size or in oval configurations of diminishing

size. It will be understood that there is no particular requirement that backing 220, film 230 and wound-contacting pad

240 all have the same geometrical configuration. Variations other than those described above will be apparent to those

40 skilled in the art.

[0046] Following are the dimensions of the structural components of a typical adhesive bandage of the type shown
in FIG. 7: length and width of backing material 220 = 5.0 cm; length and width of selectively placed, semi-permeable

film 230 = 2.5 cm; length and width of wound-contacting pad 240 = 1 .8 cm The backing material 220 of a bandage

having the foregoing dimensions would therefore have an area of 25 square centimeters and the selectively placed

^5 semi-permeable layer 230 would have an area of 6.25 square centimeters. Selectively placed layer 230 would therefore

cover 25% of the area of the backing layer.

[0049] Referring now to FIGS. 8 and 9 of the drawings, there is illustrated an embodiment of an adhesive bandage

according to the present invention in which the selectively placed layer comprises means for cushioning a wound to

which the bandage is applied. Bandage 315 comprises a backing material 320 having a first major surface 322 and a

50 second opposed major surface 323. First major surface 322 of the backing material has a pressure sensitive adhesive

325 applied thereto. A selectively placed layer of wound-cushioning material 330 is secured to first major surface 322
of backing 320 by a portion of adhesive 325. The remaining portions of adhesive 325 adjacent selectively placed layer

330 and the ends of the bandage are used to secure the bandage over the wound or bruise to be covered.

[0050] Wound-contacting pad 340 is placed over cushioning layer 330 and is secured thereto by any suitable means,
55 e.g., by an adhesive. Wound release material 350, though not an essential element of the bandage, is typically placed

over wound-contacting pad 340 and secured thereto, e.g., by heat-sealing or an adhesive. In the embodiment illustrated

in FIGS. 8 and 9, selectively placed layer 330 has a length which is considerably smaller than the length of backing

material 320 and a width which is substantially the same as the width of backing material 320. In the illustrated em-

7
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bodiment, wound-contacting pad 340 and wound release material 350 are co-extensive in length and width with se-

lectively placed layer 330.

f0051] Wound-cushioning layer 330 may comprise any of the following materials; polymeric foams, woven fabrics,

nonwoven fabrics, and polymeric films having cushioning properties.

5 [0052] Suitable polymeric foams include, but are not limited to, polyolefin foams, such as polyethylene and polypro-

pylene foams; polyurethane foams, cellulosic foams, rubber foams, polyvinylchloride foams and the like. The foams
may be open-cell foams or closed cell foams. They may be hydrophilic or hydrophobic, the latter usually being preferred.

Useful foam thicknesses range from about 3 mm to about 6 mm but these dimensions are not critical. Foam thicknesses

less than 3 mm or more than 6 mm may be useful as well. In any event, it will be understood that the thickness of the

10 foam (as well as the thickness of the other cushioning materials mentioned above) will be of a thickness suitable for

providing the desired cushioning function. The skilled art worker will be able to select suitable thicknesses.

[0053] Woven fabrics and nonwoven fabrics typically will have thicknesses in the same general range as those set
' forth above for polymeric foams.

[0054] Polymeric films are useful as cushioning materials where they have been treated, as by embossing
:
to have

15 a thicknesses sufficient to provide the desired cush ioning effect. Three dimensional polymeric films of the kind disclosed

in U.S. 3,929,135 are useful in the practice of this embodiment of the invention.

[0055] As mentioned earlier herein, the selectively placed cushioning material 330 may comprise a bi-layer film which

defines a pocket or, preferably, a plurality of small discontinuous pockets, in which air or other gas is entrapped

20 Preparation of Bandages

[0056] Bandages according to the present invention can be made as follows: A strip of backing material having the

desired dimensions is placed on a work surface and the selected adhesive is applied to one major surface thereof.

The selectively place layer - either the semi-permeable film or the wound-cushioning material - is placed at the desired

25 location on the adhesive surface of the backing material and pressed into place. The wound-contacting pad is then

secured to the upper surface of the selectively placed layer by heat sealing or the use of an adhesive as desired. The
wound release layer, if it is to be used, is secured to the upper surface of the wound-contacting pad. Release strips,

e.g., siliconized paper, are placed over the exposed portions of adhesive as well as the selectively placed layer/wound-

contacting pad/optimal wound release layer combination to protect the bandage prior to use. The bandage is then

30 packaged in any convenient manner for example by enclosing it between two layers of heat sealable paper and heat

sealing the periphery of the two layers. The packaged bandage is then sterilized, if desired, by techniques well known
in the art. The bandages can be made by hand or on commercially available bandage making equipment,

In-Use Test

35

[0057] Bandages of the invention were tested as follows. Several subjects were asked to apply the adhesive band-

ages of FIGS. 1 -3 around their fingers. Commercially available water impermeable bandages (in which a semi-perme-

able film is used as backing material) and regular bandages were also tested, The subjects placed their bandaged
fingers in water containing food dye for 5 minutes. Bandages were then checked to see if water penetrated into the

wound-contacting pad (as evidenced by the wound-contacting pad having the color of the food dye). If the wound-
contacting pad did not have food dye in or on it, the bandage was considered to be waterproof. The results are shown
in Table 1

.

Table 1

Bandage Pass Percent

Example 1 - Adhesive bandage 1 5 (FIGS. 1 -3) of the invention as described herein and comprising

woven backing material 20, selectively placed semi-permeable polyurethane film 30, wound-
contacting pad 40 and wound release layer 50. Backing material 20 comprises polyethylene

terephthalate warp yams and polybutylene terephthalate fill yams.

34

Example 2 - Adhesive bandage comprising a non-perforated polyvinylchloride backing. Wound-
contacting pad smaller in length and width than backing material.

53

Example 3 - Adhesive bandage sold commercially by 3M as CLEANS SEALS* Bandage. Backing

material is a semi-permeable polyurethane film strip. Wound-contacting pad smaller in length and
width than the backing material.

56

8
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Table 1 (continued)

Bandage Pass Percent

Example 4 - Adhesive bandage in which the backing material is a woven fabric having polyester

warp yarns and nylon fill yarns. Same wound-contacting pad and wound release material as

Example 1 . This bandage has no selectively placed film. Configuration as shown in FIG. 5 of the

drawings.

3

[0058] The data above demonstrate that the adhesive bandage of the present invention (Example 1 in Table 1) is

effective at preventing liquid water from penetrating through the bandage to the wound. Although the Example 1 band-

ages did not perform as well as the Example 2 bandages, it is believed that this may have been due to poor application

of the bandages to the fingers, leaving gaps where water could penetrate through to the pad. On the other hand, the

prior art adhesive bandage of Example 2 displayed considerable skin maceration owing to the fact that said bandage
comprised a non-perforated, and therefore non-breathable, polyvinylchloride film as its backing material. The adhesive

bandage of Example 1 in accordance with the invention displayed definitely less skin maceration, owing to the fact that

the woven fabric used as the backing material 20 and the selectively placed semi-permeable film 30 are breathable.

Claims

1 . An adhesive bandage comprising:

A) a backing material,

B) an adhesive,

C) a selectively placed layer comprising a semi-permeable film, and

D) a wound-contacting pad;

each of said backing material, said semi-permeable film and said wound-contacting pad having a respective

length and width;

said backing material having first and second major surfaces;

said adhesive being applied to said first major surface of said backing material;

said selectively placed layer being secured to said backing material by said adhesive;

at least the length of said selectively placed layer being less than the length of said backing to which it is

secured;

said wound-contacting pad being secured to said selectively placed layer.

2. The adhesive bandage of claim 1 wherein the backing material is selected from the group consisting of polyolefin

films, polyvinylchloride films, ethylene vinyl acetate films, polymeric foams, woven fabrics, nonwoven fabrics, lam-

inates of polymeric films and woven fabrics, and laminates of polymeric films and nonwoven fabrics.

3. The adhesive bandage of claim 1 wherein the selectively placed layer covers a maximum of 86% of the backing

material.

4. The adhesive bandage of claim 1 wherein the selectively placed layer covers a maximum of 70% of the backing

material.

5. The adhesive bandage of claim 1 wherein the selectively placed layer covers a maximum of 53% of the backing

material.

6. The adhesive bandage of claim 1 wherein the selectively placed semi-permeable film is selected from the group

consisting of polyurethane films, polyolefin films, polyetheramide films and copolyester films.

7. The adhesive bandage of claim 6 wherein said semi-permeable film is a polyurethane film.

8. The adhesive bandage of Claim 1 wherein the width of said selectively placed layer is substantially the same as

the width of said backing material.
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9. The adhesive bandage of Claim 1 wherein the width of said selectively placed layer is less than the width of said

backing material.

10. The adhesive bandage of claim 1 wherein the length and width of said selectively placed layer are less than the

length and width of said backing material and said wound-contacting pad has a length which is less than the length

of said selectively placed layer.

11. The adhesive bandage of claim 1 wherein the length and width of said selectively placed layer are less than the

length and width of said backing layer and the length and width of said wound-contacting pad are less than the

length and width of said selectively placed layer.

12. The adhesive bandage of to Claim 1 wherein said wound-contacting pad is substantially co-extensive with said

selectively placed layer.

13. The adhesive bandage of claim 1 wherein the length of said wound-contacting pad is less than the length of said

selectively placed layer.

14. The adhesive bandage of claim 1 wherein the width of said wound-contacting pad is less than the width of said

selectively placed layer.

15. The adhesive bandage of claim 1 wherein the length and width of said wound-contacting pad is less than the length

and width of said selectively placed layer.

16. An adhesive bandage according to claim 1 further comprising a wound release layer secured to said wound-
contacting pad.

17. The adhesive bandage of claim 1 wherein said backing material is breathable.

18. The adhesive bandage of claim 1 wherein said backing material is selected from the group consisting of polyolefin

films, polyvinylchloride films, ethylene-vinyl acetate films and said films are perforated to make them breathable.

19. The adhesive bandage of claim 1 wherein said backing material and said adhesive are breathable.

20. The adhesive bandage of claim 1 wherein said adhesive is applied in a pattern to said backing material.

21 . The adhesive bandage of claim 1 wherein said adhesive bandage is breathable.

22. The adhesive bandage of claim 21 further comprising a wound release layer secured to said wound-contacting pad.

23. An adhesive bandage comprising:

A) a backing material,

B) an adhesive,

C) a selectively placed layer comprising a semi-permeable film, and

D) a wound-contacting pad;

each of said backing material, said selectively placed layer and said wound-contacting pad having a respec-

tive perimeter;

said backing material having first and second major surfaces;

said adhesive being applied to said first major surface of said backing material;

said selectively placed layer being secured to said backing material by said adhesive:

said wound-contacting pad being secured to said selectively placed layer;

said selectively placed layer lying entirely within the perimeter of said backing material, and said wound-
contacting pad lying entirely within the perimeter of said selectively placed layer.

24. The adhesive bandage of claim 23 wherein said backing material is breathable.

25. The adhesive bandage of claim 24 wherein said adhesive is breathable.

10
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26. The adhesive bandage of claim 24 wherein said adhesive is applied in a pattern to said backing material,

27. An adhesive bandage comprising:

A) a backing material,

B) an adhesive,

C) a selectively placed layer comprising cushioning means for cushioning a wound to which said bandage is

applied, and

D) a wound-contacting pad;

each of said backing material, said semi-permeable film and said wound-contacting pad having a respective

length and width;

said backing material having first and second major surfaces;

said adhesive being applied to said first major surface of said backing material;

said selectively placed layer being secured to said backing material by said adhesive;

at least the length of said selectively placed layer being less than the length of said backing material to which

it is secured;

said wound-contacting pad being secured to said selectively placed layer.

28. The adhesive bandage of claim 27 wherein said wound-cushioning means is selected from the group consisting

of polymeric foams, woven fabrics, nonwoven fabrics, and polymeric films having cushioning properties.

29. The adhesive bandage of claim 28 wherein said polymeric foam is selected from the group consisting of polyolefin

foams, polyurethane foams, rubber foams and polyvinylchloride foams.

30. The adhesive bandage of claim 27 wherein said wound-cushioning means comprises a polymeric film which has

been treated to have a thickness sufficient to provide a wound-cushioning effect.

31. The adhesive bandage of claim 27 wherein said wound-cushioning material comprises a bi-layer film defining at

least one pocket in which a gas is entrapped.

32. The adhesive bandage of claim 31 wherein said bi-layer film defines a plurality of small, discontinuous pockets in

which a gas is entrapped.

33. The adhesive bandage of claim 27 wherein said wound-cushioning means and said wound-contacting pad are co-

extensive in length and width.

34. The adhesive bandage of claim 27 further comprising a wound release layer secured to said wound-contacting pad.

35. The adhesive bandage of claim 27 wherein said backing material is breathable.
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